Routine preoperative assessment of the patient's airway includes an assessment of mouth opening and a grading of the view according to the Mallampati scale. This is carried out with the patient sitting and actively opening the mouth without phonation. This case report illustrates that the temporomandibular joint is a complex joint and that certain pathologies may prevent passive depression of the mandible after induction of anaesthesia.
CASE REPORT
A 54-year-old woman presented for elective resection of a right cervical rib. She was assessed in the Preoperative Assessment Clinic and was admitted on the day of the planned surgery. Her past medical history included an incidental finding of thrombocytosis of unknown aetiology and hypercholesterolaemia. She had previously undergone uneventful hysterectomy and cholecystectomy at another hospital. Examination of her airway revealed an upper bridge involving her first upper right incisor, a Mallampati class 1 view, an interdental distance of 42 mm on full mouth opening and a thyromental distance of 70 mm. Her examination was otherwise unremarkable.
Anaesthesia was induced with propofol and fentanyl and neuromuscular block obtained with vecuronium. Manual ventilation was easily maintained using a number 3 facemask and manual ventilation by a single operator using jaw lift. While attempting intubation it was found that her mouth opening was severely restricted, the interdental distance being approximately 15 mm after the application of some force. A second anaesthetist was called to help and direct laryngoscopy attempted. Although passage of a number 3 Macintosh blade was possible, the laryngoscopic view was grade 4 according to the scale described by Cormack and Lehane 1 . Mask ventilation continued to be easy and anaesthesia was maintained with isoflurane in 100% oxygen.
A number 4 Intubating Laryngeal Mask (ILM, Fastrach™, Intavent, U.K.) was passed despite a tight fit between the teeth. A good seal was obtained after inflation of the cuff. An armoured 7.0 mm internal diameter endotracheal tube was passed on the first attempt. The laryngeal mask was then removed because its handle would have obstructed the surgical field. The procedure subsequently proceeded uneventfully.
The patient was questioned further after her recovery from anaesthesia. At this time she gave a history of frequently waking up with a "locked jaw", a condition for which she was consulting an oral surgeon. The events that she described were consistent with what had occurred intraoperatively.
DISCUSSION
Unexpected difficulty in tracheal intubation as a result of temporomandibular joint (TMJ) abnormality has been described [2] [3] [4] . Opening of the mouth is a complex manoeuvre. It involves depression of the mandible, rotation of the condylar processes of the mandible and then forward translation of the condyles over the articular eminences or tubercles. Interposed between the two bony surfaces of each TMJ joint is the articular disc, which is fused anteriorly to the joint capsule. It is bound laterally and medially to the poles of the condyle and moves with the mandible. The initial hinge-like movement permits half opening of the mouth, while the sliding movement of the condyles over the articular eminence allows full opening 2 that a deformed or ruptured articular disc may trap and prevent the latter sliding movement, hence restricting full opening 4 . It has also been suggested a tight posterior ligament of the joint capsule may contribute to limitation of mouth opening 3 . Iatrogenically induced locking of the jaw may occur as a consequence of attempted endotracheal intubation. The forceful and extreme movement of the TMJ in the process of orotracheal intubation can avulse or rupture the superior retrodiscal lamina, thereby allowing irreducible anterior disc dislocation and a closed locked jaw 5 .
Although in this case it was just possible to insert a number 3 Macintosh laryngoscope blade, only a grade 4 view of the airway was obtained. If the mouth opens less than 25 mm it is unlikely that any part of the larynx will be visualized by direct laryngoscopy 6 . After the failed attempt at intubation, the options which we considered were fibreoptic intubation while continuing mask ventilation, intubating through a laryngeal mask airway (LMA) 7-9 , intubating the trachea using alternative techniques such as a lighted bougie 10 , or using the laryngeal mask as a definitive airway. We decided against the latter and opted for endotracheal intubation because of poor airway access during the surgical procedure and the possibility of a surgically induced pneumothorax.
The use of an LMA in cases of unexpected difficult intubation has been described previously 8 . The success rate of intubation by passing an endotracheal tube blindly through a laryngeal mask is approximately 90%, but is reduced when cricoid pressure is applied 11 . Other methods that utilize the LMA as an aid to intubation include passage of a bougie and fibreoptic bronchoscopy, followed by "railroading" the endotracheal tube 7 .
The Intubating Laryngeal Mask (ILM) is a relatively new device for endotracheal intubation. The rate of successful intubation with this device is reported to be 99%, with a first attempt success rate of 50% 12 . It has been used in cases of unexpected and difficult intubation 13 , but we were unable to find a previous description of its use in circumstances similar to our case. Its utility in this situation may be limited by the ability to pass the fairly rigid device through a very limited mouth opening and it is possible that passage of a standard laryngeal mask may prove easier in some cases. Three cases in which an LMA was inserted into a patient with mouth opening of less than 20 mm (range 12 to 18 mm) were described by Maltby et al 7 . In our case, clearance was sufficient to pass the ILM. The ILM is designed for removal after successful intubation. This proved useful in this case, because the rigid flanged handle of the ILM would have interfered with surgical access.
The "difficult intubation trolley" at our institution includes a size 4 and a size 5 ILM that are readily accessible whenever difficult intubation is encountered. This case report illustrates the value of the ILM in the armamentarium for dealing with such situations.
